The level of elaborative processing made by subjects to pairs of words (read vs. generated) and the degree of relationship between the words of each pair (related, rhymed, or rhymed and related) were manipulated on two explicit tasks (cued recall and recognition) and two implicit tasks (wordstem completion and tachistoscopic word identification) to test the empirical validity of the processing-approach theory (see, e.g., Roediger, 1990a(see, e.g., Roediger, , 1990b Roediger, Srinivas, & Weldon, 1989) of explicit/implicit dissociations. Results give support to the predictions made by Roediger's theory.
Explicit measures of memory, such as recall or recognition, reflect conscious recollection of past experiences, whereas implicit memory refers to memory for information expressed on tasks, such as priming, in which subjects are not required to consciously recollect episodic traces. That is why both types of task are also referred to, respectively, as conceptually driven and data-driven tests (see Richardson-Klavehn & Bjork, 1988) .
A variety of studies have shown experimental dissociations between implicit and explicit tasks in either neurological patients or normal subjects (see Roediger, 1990a, 199Ob; Schacter, 1987 Schacter, , 1991 , for reviews). Two main theoretical approaches have been used to explain these dissociations. As Roediger (l990b) states, researchers working in neuropsychological tradition prefer to postulate distinct memory systems, whereas most cognitive psychologists have proposed various processing approaches to explain the data.
One example of the first type of theory is that of Squire (1986 Squire ( , 1987 ; see also Schacter, 1989; Tulving, 1983 Tulving, , 1985 , who makes a distinction between a declarative and a procedural memory system. The former could be related to verbal knowledge, being responsible for performance on explicit (or aware) tests, whereas the procedural system would be responsible for skilled behavior, priming, classical conditioning, and so forth, without the need for conscious recollection. Amnesic patients would have the declarative system damaged and would show poorer results on explicit tests than would normal subjects. However, as the procedural memory system is intact, their performance on implicit tests would be similar to that of normal subjects; this is the result usually found. An alternative point of view is that many dissociations between explicit and implicit tasks could be explained by the different cognitive procedures required by the different types of tests (see Roediger, 199Oa, 1990b; Roediger, Srinivas, & Weldon, 1989) . According to this theory, explicit and implicit tests usually access different forms of information and/or require different retrieval operations. As explicit tests rely on semantic or elaborative processing, they would have to be sensitive to conceptual manipulations. By contrast, implicit tests rely more on the match between perceptual operations between study and test phases and lead to alterations in performance with manipulations of the surface structure of information. Briefly, data-driven tests would be more sensitive to perceptual changes than would conceptually driven tests, whereas the latter would be more sensitive to meaning-based elaborations.
This experiment is in part a replication and in part a test of the predictions made by the transfer processing approach. Subjects had to read pairs of words (READ condition) or generate the second in relation to the first (GEN condition). Some of the words were semantically related (REL condition), others rhymed but were not related (RIM condition), and some others rhymed and were related (REL+RlM condition). The effects of such study-phase manipulations were tested on two explicit tasks (recognition and cued recall) and two implicit tasks (word-stem completion and tachistoscopic word identification).
In addition to the usual generation effect on implicit and explicit tasks, we expected that rhyming manipulation would induce better performance on explicit tasks when subjects had to look for meaningfully related words rather than rhymed words, and vice versa on implicit memory tasks.
MEmOD
Subjects 1be subjects were 125 Valencia University undergraduate psychology students, who participated in partial fulfillment of a course requirement.
Materials, Apparatus, and Procedure
Each subject was tested sequentially in a study phase, a distraction phase, and a test phase.
PITARQUE, ALGARABEL, AND MESEGUER
Study phase. In the study phase, the subjects either read pairs of words (e.g., MOTHER-FATHER; READ condition) or generated the second stimulus in relation to the fIrst, filling in the missing letter fragments to form legal words as in a word-fragment completion task (see Tulving, Schacter, & Stark, 1982 ; e.g., MOTHER-LTlLJt; GEN condition).
In both cases, 45 pairs of stimuli were presented. Each stimulus set was composed of three different subgroups. In 15 trials, the second stimulus (or target) was a word nonsernantically related but rhymed with the fIrst word of the pair (e.g., TREASON-REASON or TREASON-LASO_, depending on whether the subject had to read or generate the target; RIM condition). In another 15 trials, the target was related to the fIrst stimulus but did not rhyme (e.g., TRIAL-JUDGE or TRIAL-L..DJ!; REL condition). The remaining stimuli were pairs of words reI3ted and rhymed (e.g., CAPACITY-ABIUTY or CAPACITY-AB_UL; REL+R1M condition). The order in which the three sets were presented to the subjects was counterbalanced randomly within subjects.
A computer program assigned a different set of words to each subject. That is, from a set of 60 four-word chains (e.g., MOTHER-FATHER-DAUGHTER-MURDER, where the second word is rhymed and related to the fIrst one, the third is related but not rhymed, and the fourth rhymed but was not related), the program fIrst randomly selected the 45 chains that would compose one individual fIle and then, keeping constant the first word, randomly selected the second stimuli of the pair, assigning it to the RIM condition, the REL condition, or the REL+R1M condition. All words were between 5 and 10 letters long, and all had a medium frequency. Target words used in the GEN condition target were made by randomly replacing letters with blanks. Two blanks were used if the word was 5 or 6 letters long, three blanks were used if the word was 7 or 8 letters long, and four blanks were used in the remaining cases. In a GEN pilot test, we verifIed that only one valid solution was possible for each target stimulus.
Trials were presented on the screen of an Apple Macintosh Plus. In the READ condition, the subjects were instructed to read the target word aloud, whereas in the GEN condition, the subjects were instructed to produce the target in relation to the fIrst word. The subjects were given six practice trials prior to the study task, and were limited to 10 sec to answer. When the answer was wrong, an experimenter, who was sitting beside the subject, read the correct answer out loud.
Distraction pbase. In a pencil-and-paper distraction task, the subjects were instructed to fIll gaps in letter chains such as "ARG_NLN A-_UEN_S ,,-RES," that is, relating nations and their capital cities, for 3 min.
Test pbase. Each subject was randomly assigned to one of the following four tasks:
Cued recall. Ninety words were sequentially presented on the computer screen for no more than 10 sec each; 45 of them were the first of each pair of words read or generated in the study phase. The remaining words were fillers. The subjects were instructed to use the first word as a cue to remember the target from the first part of the experiment. Twenty-two subjects were assigned to perform this task.
Recognition. As in the cued-recall task, 90 words (the 45 studied targets and 45 fillers) were presented. The 32 subjects were instructed to identify the word as "new" or "old."
Word-stem completion. Forty-five three-letter stems (e.g., FAT-_) were presented; the subjects had to prnduce, as quickly as possible, the first word that came to mind beginning with the same stem as the target. The three-letter stems of each of the target words had to be represented by at least 10 Spanish words in a pocket dictionary, and all the stems had to be unique in the set of all words used for the experiment (Graf & Schacter, 1985) . Such stems were the three initial letters of the targets that appeared in the study phase. Thirty-two subjects were assigned to perform this task.
Tachistoscopic word identification. In a pilot phase of the present experiment, we had conducted an investigation to detennine individual perceptual thresholds: We presented 50 masked words (fIve blocks of 10 words each), and manipulated the exposure time of the words in an increasing order (the exposure times were 33 msec for the first 10 words, 50 msec for the next 10, and 67,83, and 100 msec, respectively, for the third, fourth, and fifth blocks). The subjects were told to try to identify these words, and the threshold was set at the time needed by each subject to identify 50% of the words. In the present identifIcation task, 90 masked words (the 45 studied targets and 45 fIller words used during recognition) were presented. The subjects were told to try to identify these words and to read them aloud. Thirty-nine subjects were assigned to perform this task.
RESULTS AND DISCUSSION
First, and prior to any analysis, mean proportions of correctly generated words in the REL+RIM, RIM, and REL conditions were analyzed by an analysis of variance (ANOV A). The main effect of type of relatedness was significant [F(2, 124) = 42.57, MSe = .01,p < .0001].
The REL+RIM target words (M = .92) were better generated than were REL words (M = .87, p < .05), which in tum were better generated than RIM-condition words (M = .75, p < .01). As we expected, this fact guarantees a different level of processing for each generated condition.
Then, four 2 X 3 mixed ANOV As (type of study task, between subjects: generated vs. read; type of relatedness within pairs, within subjects: REL, RIM, REL+RIM) were performed on the data from each test task.
Cued-Recall Task
Results from a 2 x 3 ANOV A performed on the mean proportions of recalled words showed a significant main 6.62, MSe = .014, P = .003]. The GEN words were better recalled than were the READ words (Ms = .38 and .24, respectively). A post hoc Newman-Keuls analysis showed that the RIM + REL andREL conditions were better recalled than was the RIM condition (.43, .38, and .12, respectively), in spite of there being no difference between the two former conditions. Figure 1 shows the interaction. A simple post hoc analysis showed significant effects of all variables (p < .01), except for the effect of type of study task in the RIM condition.
These results clearly support the predictions made by the processing-approach theory in the sense that conceptually driven tests are sensitive to meaning-based elaborations.
Recognition Task
Results on the mean proportions of recognized words were very similar to the results found in the former explicit task. Type of study test [F(I,30) (.84 and .73, respectively) . A post hoc Newrnan-Keuls analysis showed that the RIM+REL and REL conditions were better recognized than was the RIM condition (.81, .81, and .73, respectively) . Figure I shows the interaction. A simple post hoc analysis showed significant effects of all variables (p < .01), except for the effect of type of study task in the RIM condition and the effect of type of relatedness in the READ condition.
Word-Stem Completion
An 2 x 3 mixed ANOV A perfonned on the mean proportions of words produced in the same way as the target items from the study list showed that only the main effect of type of relatedness was significant [F(2,60) which in turn was better completed than was the RIM condition (.28). Figure 1 shows the interaction of type of study task by type of relatedness within pairs. These results indicate that the word-stem completion task is not as sensitive to elaborative processing (read vs. generated) as the processing-approach theory would predict, whereas the results coming from the variable "type of relatedness within pairs" show the typical semantic priming effect that can occur in a clear, implicit way (see, e.g., Forster, Booker, Schacter, & Davis, 1990) .
Tachistoscopic Word Identification
Data of subjects for whom mean proportion of identified filler words was less than .25 or more than. 75 were previously rejected from analysis. This shows that the perceptual threshold of these subjects was not correctly found. Accordingly, data from 13 subjects (33% of the subjects assigned to perfonn this task) were rejected.
Results on the mean proportions of identified words were very similar to the results found in the fonner implicit task, showing as significant only the main effect of type of relatedness [F(2,48) = 11.8, MSe = .01, P =
.0001]. A post hoc Newman-Keuls analysis showed that the REL and REL+RIM conditions (Ms = .63 and .60, respectively) were better identified than was the RIM condition (M = .49), in spite of there being no difference between the two fonner conditions. Figure 1 shows the interaction of type of study task by type of relatedness within pairs.
Approaching these data in a global sense, the results from the four tasks seem to support both the explicit/ implicit distinction made by Schacter and his colleagues (manipulated variables seem to similarly affect the two explicit tasks, but to differentially affect the two implicit tasks and the predictions made by the processing-approach theory (Roediger et al., 1989) in the sense that data-driven tests seem not to be sensitive to meaning-based elaborations, whereas explicit tests do (see also Blaxton, 1989 , Experiment 1).
